The prevalence of chronic pain among the elderly is high (estimated at 25-85%) and may adversely affect their everyday functioning, although it is often unrecognized.
Background
The worldwide prevalence of chronic pain among the elderly is estimated to be 25-85% [1, 2] . Pain is not an attribute of physiological aging; it contributes to functional deterioration, increases the risk of falls and mood disorders, and accelerates dependence on institutional care [1, 3] . The problems listed above might be particularly related to chronic pain with the neuropathic component, the etiology of which is related to organic lesions in the nervous system. Prevalence of neuropathic pain in the general population is estimated at 6.5-11.5%, but the exact prevalence of neuropathic pain in the geriatric population is poorly investigated [4] . Treatment of neuropathic pain is based on opioids, anticonvulsants, or antidepressants [5] . Unfortunately, multimorbidity and restricted functional and mental capacity among older adults make it difficult to establish the diagnosis and to introduce proper treatment. Studies on the influence of neuropathic pain on functioning of older adults are scarce and their results are inconsistent [4] .
Material and Methods

Aim of the study
The aims of the study were: to evaluate prevalence of chronic pain, particularly of neuropathic etiology and its impact on overall functioning; to assess functional status, mood, and satisfaction with life; and to analyze the current practices in pain management among residents of nursing homes and patients at the Geriatric Outpatient Clinic, aged 60 years and above.
Participants
We included 145 patients of both sexes. Inclusion criteria were: residents of nursing homes and patients of the Geriatric Outpatient Clinic, ³60 years of age, scored ³7 points in the Abbreviated Mental Test Score (AMTS) [6] , and willing to participate in the study. Non-adherence to the study procedures, co-morbidities causing language problems, and inability to communicate comprised the exclusion criteria. The study protocol was evaluated and accepted by an independent ethics committee, and written informed consent was obtained from all participants.
Study procedure
The data were provided by the patients through standardized questionnaires completed by external researchers. Additionally, information was retrieved based on the review of patient files: chronic illnesses were coded using ICD-10 (International Classification of Diseases) and current treatment was coded based on the Anatomical Therapeutic Chemical Classification.
All questionnaires used in the survey were validated worldwide as well as in Poland and were widely used in the Comprehensive Geriatric Assessment to assess the functional and mental status of the elderly. Due to mild cognitive impairment and/or mild dementia occurring in some of the studied patients, the validated short forms of available questionnaires were used; e.g., we used a shortened version of the Geriatric Depression Scale (15-item vs. 30-item). To assess functional status of participants, the Activities of Daily Living tool (ADL) was used, in which a score lower than 5 points qualified patients as disabled/dependent on others [7] . A 15-item Geriatric Depression Scale (GDS) was used to assess mood: 0 to 5 points indicates no mood disturbance, 6-10 points indicates moderate depression, and >10 points indicates severe depression [8] . The level of satisfaction with life were assessed using Diener's Satisfaction with Life Scale (SWLS), in which a higher the score indicates greater satisfaction with life (range, 5-35 points) [9] . This scale is rather rarely used by other researchers to assess the wellbeing of patients and their satisfaction with life [10] ; more often, they use more objective and comprehensive tests such as the McGill Quality of Life Questionnaire, or SF-36 [11, 12] . However, in the present study, our intention was to use relatively short and easy-to-use tests. Patients were asked about presence and location of chronic pain (lasting longer than 3 months) using whole-body pain drawings. The intensity of pain was estimated using the Numeric Rating Scale (NRS), in which 0 points indicates no pain and 10 points indicating maximum pain for every pain site. For further analyses, NRS scores were grouped as follows: maximum pain intensity (NRS max), sum of NRS scores for each pain site (NRS total), and mean pain score (NRS average). A verbal scale that assesses pain intensity was chosen due to the high prevalence of vision problems among the elderly, while hearing impairment causing inability to communicate was the criterion of exclusion as opposed to vision problems. Patients also completed the DN4 questionnaire (Douleur Neuropathique en Questions) to assess the neuropathic background of pain on the symptom's basis, such as: burning, painful cold, electric shocks, tingling, pins and needles, numbness, itching, hypoesthesia to touch, hypoesthesia to prick, and pain sensation while brushing teeth. If the score equaled 4 or higher, the pain was considered as possible neuropathic pain [13] . The decision to use the DN4 questionnaire to assess the neuropathic pain component was quite difficult due to the variety of other scales that can be used to test this. The PainDetect Questionnaire [14] , the LANSS (Leeds Assessment of Neuropathic Symptoms and Signs) scale [15] , and the Neuropathic Pain Questionnaire (NPQ) [16] are the most frequently used questionnaires for this type of research, but they all require good verbal communication with the patient. The DN4 and LANSS scales, apart from questions about selfassessment of pain, also use elements of a physical examination, which seems to make them more 'sensitive' than other scales. Bisaga and other authors who validated neuropathic pain questionnaires in Poland considered the DN4 scale to be the simplest and most sensitive [17] .
Statistical analysis
Descriptive statistical analysis of the categorical variables was based on frequencies of the respective values. Quantitative variables were described using the arithmetic mean with standard deviation (SD), median, range, and interquartile range. Normality of the variables' distributions were tested using the Shapiro-Wilk test. Relationships between qualitative variables were analyzed using frequency tests: Pearson's chi-square test, or, if the assumptions of this test were not fulfilled, the likelihood ratio (G). The t test was used to analyze the relationship between quantitative and categorical variables with normal distribution; if quantitative variable had more than 2 values, analysis of variance (ANOVA) was used. For variables with distribution other than normal, we used the Mann-Whitney U test and Kruskal-Wallis test. If ANOVA or Kruskal-Wallis test showed significant differences, we also used post hoc analysis: Tuckey test for ANOVA and Steel-Dwass test for non-normally distributed quantitative variables. Relationships between quantitative variables were analyzed using linear regression analysis, while non-normally distributed data were assessed with nonparametric correlation tests.
Results
Characteristics of the study group
Our study included 110 women (76%) and 35 men (24%). No statistically significant differences between the 2 sexes were found. The mean age of the study group was 76 ± 9.68 years (range, 60-93 years). There were 97 subjects who were long-term care facility residents and 48 who were patients of the Geriatric Outpatient Clinic (Table 1) . Residents of nursing homes were older and more functionally impaired than Geriatric Outpatient Clinic patients, with a significant difference in ability to perform ADL (p<0.01 for all differences). Most of study participants had several co-morbidities (mean 7±2.79 diseases) ( Table 2 ).
Prevalence of chronic pain and its relationship with comprehensive geriatric assessment
There were 113 participants (78%) who reported chronic pain and 46 participants (32%) reported possible neuropathic pain. Chronic pain, including possible neuropathic pain, occurred in men and women with similar frequency. There was no relationship between age and type of pain reported. Possible neuropathic pain was significantly more common among nursing home residents than in Geriatric Outpatient Clinic patients (p<0.01).
No significant relationship was found between chronic pain (and possible neuropathic pain) and cognitive (AMTS) and functional (ADL) status of the participants. However, patients with chronic pain more often manifested low mood; among participants experiencing chronic pain, we found higher depression scale (GDS) scores (p=0.02). There was no statistically significant relationship between GDS and frequency of possible neuropathic pain. In contrast, a significant relationship was found between chronic pain with neuropathic component and satisfaction with life. Among patients reporting chronic pain (p=0.03) as well as possible neuropathic pain (p<0.01; Figure 1 ), satisfaction with life measured using the SWLS tool was significantly lower.
The Tuckey post hoc test revealed that patients with possible neuropathic pain presented significantly lower satisfaction with life than patients with less than 4 points on the DN4 scale.
Chronic pain intensity
Overall, the subjects were suffering from severe pain; the mean value on the NRS was 5.7±1.89 points (Table 3) .
A significant relationship between GDS score and NRS max was found; participants with low mood reported higher pain intensity (p=0.02). Post hoc analysis demonstrated that subjects with possible severe depression (GDS score ranging between 10 and 15 points) reported greater pain level as measured with NSR-max than those without mood disturbances ( Figure 2 ). The same relationship was observed for the NRSaverage (p=0.04).
Pain locations
Patients suffering from possible neuropathic pain reported 4±2.23 pain sites (median, 4 sites), as compared to those with chronic pain without neuropathic component (mean, 3±2.22, median 2 pain sites; p=0.01).
Possible neuropathic pain characteristics
The probable causes of symptoms were established based on patients' medical files. Results are shown in the Table 4 .
According to the DN4 questionnaire, the most common complaints were: numbness, tingling, electric shocks, burning, hypoesthesia to touch, and hypoesthesia to prick. Most patients reported 4/10 complaints in the DN4 questionaire, but 10 patients reported 6-7 complaints. The most common localizations of possible neuropathic pain were the feet, hands, and lower limbs.
Chronic pain and co-morbidities
Chronic pain and possible neuropathic pain were more common among patients who had endocrine, nutritional, and metabolic diseases (ICD 10: code E) compared to those with other diseases (p=0.01). There was a higher prevalence of type 2 diabetes (borderline significant) in patients with chronic pain, particularly those with possible neuropathic pain (p=0.08), but possible neuropathic pain was reported less frequently by subjects with a diagnosis of depression (ICD 10: code F-32).
Chronic pain and current treatment
Generally, the number of drugs used in study participants ranged between 0 and 22 (mean 8.7±3.98), and was significantly higher among patients with chronic pain (median 7
vs. 6 drugs, respectively, p=0.03). Seventy-three participants (65% of patients suffering from chronic pain) were receiving analgesics; 46% of patients with chronic pain were treated with paracetamol, 25% with non-steroidal inflammatory drugs (NSAIDs), and 24% with opioids (Table 5) . Twenty-three participants with severe pain (who scored more than 4 points in NRS) received no analgesics (Figure 3) . Most of the residents declared that they receive analgesics from nursing staff PRN (pro re nata, 'as needed') in case of pain, and 4 patients reported than no medications had been given to them 'as needed' in case of pain. 
Cause Number of patients N=46
Diabetic neuropathy 13
Post-stroke neuropathic pain 10
Post-surgery/injury peripheral neuropathic pain 8
Non-diabetic neuropathy 6
Low back pain 5
Post-injury/post-surgery of CNS, brain tumor 3
Post-surgery peripheral neuropathic pain 3
Amputation 3
Others (carpal tunnel syndrome, neuropathy due to ischaemia, alcoholism) 5 Finally, we analyzed the relationship between presence of possible neuropathic pain and current pain treatment guidelines (e.g., treatment with opioids, anticonvulsants, and antidepressants). It was found that participants with possible neuropathic pain were significantly more likely to receive opioids than were other participants (p= 0.01), but a similar relationship was not found for antiepileptic and antidepressant drugs.
Discussion
Difficulties in diagnosis and treatment of chronic pain may be related to the belief of physicians and patients (particularly the oldest) that pain is an inherent attribute of old age. Some scientific reports support this attitude, showing that perception of pain among older adults is lower than among younger patients, for many reasons, such as structural and biochemical changes in the nervous system [18] . However, other reports suggest that pain is not a normal part of aging, showing that pain perception depends on the type of stimulus, the duration of the pain, and the nature of the co-morbidities [19] . The present study showed a high prevalence of chronic pain among people over 60 years old, as well as possible neuropathic pain, in accordance with the literature [2, 20] . Chronic pain is reported more often by assisted living community residents than by seniors living independently [18] . Ferrell et al. demonstrated that 71-80% of assisted living community residents in the United States reported chronic pain symptoms [21] . In our data, no difference in prevalence of chronic pain was found between residents and outpatient clinic patients. The prevalence of neuropathic pain in the general population worldwide is also high, ranging from 6.5% in Germany [22] to 11.5% in Canada [23] , but data on the prevalence of neuropathic pain among the elderly are scarce, perhaps due to difficulties in conducting questionnairebased studies among patients with visual and hearing disorders, as well as mental problems (especially dementia) [24] . Our data suggest that the prevalence of neuropathic pain among older adults is high (32% of the subjects), but this is not entirely consistent with the published literature. For example, a similar prevalence of painful neuropathic disorders (35%) was reported by Mailis-Gagnon et al., who conducted a survey among older patients with chronic pain and who were referred to a tertiary pain clinic in Canada [25] , but a survey of nursing home residents in The Netherlands found only a 10.9% prevalence [26] . In our study, long-term care facility patients more frequently complained of possible neuropathic pain; this may be explained, at least in part, by the higher incidence of neurodegenerative disorders present in this population. The most frequent causes of neuropathic pain in the elderly include: painful diabetic neuropathy and post-herpetic neuralgia [25] , followed by other disorders of the nervous system; for example, sequelae of stroke, as demonstrated by Aprile et al., who reported that 32% of stroke survivors scored ³4 points in the DN4 questionnaire [27] . In present study, the most common cause of neuropathic pain was diabetic neuropathy, followed by neuropathic pain in post-stroke patients. Interestingly, we found no patients with post-herpetic neuropathy. We also found that the prevalence of possible neuropathic pain was lower in older adults with diagnosed depression; this might be linked to use of antidepressants, which are also the drugs of choice for treatment of neuropathic pain [5] . No link between chronic pain and disability (ADL scale) was found in our study, whereas such a relationship was clearly demonstrated by other authors [21, 23] . However, a clear relationship was observed between pain complaints and low mood as well as low level of satisfaction with life, particularly among patients with severe pain and possible neuropathic pain, which agrees with results of a survey by similarly Aprile et al. [27] . Our data also revealed multiple pain locations, with significantly more among patients with possible neuropathic pain. This finding was also reported in other studies conducted among elderly people, who usually pointed more than 3 pain sites [2] .
Concerning the current treatment, our data show the problem of polypharmacy among patients with chronic pain; they received significantly more prescription drugs than subjects without pain symptoms. Unfortunately, medical practitioners are often negligent in failing to appropriately administer analgesics to elderly patients with severe pain, and in the present study we found that 4 residents of assisted living communities declared that they did not receive pain medication 'as needed'. Similar evidence was obtained by Podczaska et al. in their survey among assisted living community residents in Poland, finding that only 1 of 3 of them received analgesics, mostly NSAIDs, and only 2 persons out of 113 were taking paracetamol [28] . In the present study, more patients received analgesics with higher paracetamol and opioids consumption, but NSAID use was also common, which is against the chronic pain management guidelines [1] . Weak opioids were used more frequently among patients with possible neuropathic pain, which might have been related to higher intensity of pain. Unfortunately, this may indicate treatment failure, since patients were still in pain. There was no relationship between possible neuropathic pain prevalence and treatment with coanalgesics (antidepressants and anticonvulsants). The analgesic efficacy of those drugs may explain this finding -participants receiving them did not present symptoms of possible neuropathic pain [5, 29] .
Furthermore, Podczaska et al. and other authors have pointed out other worrisome trend -people with symptoms of dementia were less likely to receive analgesics than were other older adults [28] . In this study, no relationship between current treatment and AMTS tool score was discovered, but people with severe dementia were not included.
